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Reply to Office Action of March 7, 2005 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims In the application: 

Listing of Claims: 
Claims 1-3 (Canceled) 

4. (Currently Amended) A workpiece Inspection system for consecutively inspecting 
a plurality of workpi e c es workpfeces. each workpiece fncludtna at least a first 
openino and said system being adapted to determine a presence of additional 
openings in said workpiece. said system comprising: 

a) a camera positioned to capture an image of a workpiece in an inspection 
zone; 

b) a launching device from which the workpieces may be consecutively 
launched to pass unsupported through said inspection zone; 

c) a sensor positioned to sense when a workpiece has entered said Inspection 
zone; 

d) a light positioned to direct liaht into a workpiece when the workpiece is 
located in said inspection zone: and 
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e) a controller communicating with said sensor and said camera and 

programmed to cause said camera to capture an image of the worl<piece 
when said sensor senses the workpiece has entered said inspection zone; 
said oontroiler programmed to anaiyze said image of the workpiece 
captured by the camera to identify any defects in the woi*pleee worl^Diece. 
including the presence of additional openings in the workpiece . 

5, (Original) The workpiece inspection apparatus as in Claim 4 further comprising a 
diverter selectively operable to divert a workpiece from a first path of travel to a 
second path of travel after the workpiece passes through the field of view of the 
camera: said diverter communicating with said controller and said controller 
programmed to cause said diverter to divert to said second path of travel any work 
piece in which a defect has been identified by said controller. 
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6. (Currently Amended) A workpiece inspection system for consecutively Inspecting 
a plurality of hollow workpieces, each workpiece including at least a first opening 
and said workpiece inspection system adapted to determine the presence of 
additional openings in said workpiece; said workpiece inspection system 
comprising: 

a) a plurality of cameras each positioned to capture image data of a workpiece 
in an inspection zone; 

b) a launch tube from which the workpieces may t>e consecutively launched to 
pass unsupported through said inspection zone; 

c) a light positioned to direct light into a workpiece through the first opening 
when the workpiece is located in said inspection 2^one; and 

d) a controller causing each of said cameras to capture an image of the 
workpiece when the workpiece has entered said inspection zone; said 
controller programmed to analyze the images of the workpiece captured by 
the cameras to determine the presence of any additional openings in the 
workpiece. 



7. (Original) The workpiece inspection system as in Claim 6 wherein said light 
comprises a ring light secured around said launch tube. 

Page 4 of 17 

1719797.1 



PAGE 6/19'R(»fDAT6/7/2005 3:41:52 PM [Eastern DayDghtT^^^ 



06/07/2005 13:45 FAI 816 374 0509 



STK 



31007 



AppI No. 10/010,712 

Amd. Dated June 7, 2005 

Reply to Office Action of March 7. 2005 

8. (Original) The workpiece inspection system as in Claim 6 wherein said controller is 
further programmed to analyze the images of the workpiece captured by the 
cameras to determine the relative size of any additional openings in the workpiece 
and detemiine if the size of each additional opening complies with an established 
acceptable size for additional openings. 

9. (Original) The workpiece inspection system as in Claim 6 comprising a dlverter 
selectively operable to divert a workpiece from a first path of travel to a second 
path of travel after the woricpiece passes through said inspection zone; said 
dlverter communicating with said controller and sakJ controller programmed to 
cause said diverter to divert to said second path of travel any workpiece Identified 
by said controller as having an additional opening whose size does not comply 
with the established acceptable size for additional openings. 

Claims 10-12 (Canceled) 
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1 3. (Currently Amended) A process for inspecting a succession of workpleces wherein 
each workpiece is hollow and includes a first openinQ and the workoieces are 
inspected to detect an additional opening, the process [[and]I comprising the steps 
of: 

a) positioning a camera to define a workpiece inspection zone and to capture 
an image of a workpiece within said workpiece Inspection zone; 

b) successively launching workpleces unsupported through said inspection 
zone; 

c) capturing a respective image of each workpiece launched through said 
inspection zone; [[and]] 

d) internally lllumrnatinQ each workpiece through the first Qpenina 
simultaneously with the step of capturing the image of the workpiece with 
the camera and in response to sensing the workpiece passing within the 
field of view of the camera: and 

^ e} processing each image by a computer to detect the presence of a selected 
characteristic In the respective workpiece from the image includlno an 
additional opening in said workpiece . 
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14. (Original) The workpiece inspection system as in Claim 13 further comprising the 
step of: 

a) differentiating the workpieces for which the presence of the selected 
characteristic has been detected from the woricpleces for which the 
presence of the selected characteristic has not been detected. 

15. (Original) The worl^piece inspection system as in Claim 13 further comprising the 
step of: 

a) directing the workpieces for which the presence of the selected 

characteristic has been detected to a first area and directing the workpieces 
for which the presence of the selected characteristic has not been detected 
to a second area. 

Claims 16-18 (Canceled) 
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1 9. (Currently Amended) [[The]] A process for inspecting a plurality of workpieces a&4R 
Claim 16 wherein the workpieces are hollow and include a first opening and the 
workpieces are inspected to detect additional openings; the process further 
comprising the [[stepB steos of: 

a) consecutively launching the workpieces to pass unsupported past a field of 
view of a camera: 

b) sensing when each workoiece passes within the field of view of the camera; 
Sl upon sensfog^ach workpiece passing within the field of view of the camera, 

capturing image data of the workoiece with the camera, and including the 
step of: 

1) internally illuminating each workpiece through the first opening 

simultaneously with the step of capturing the image of the workpiece 
with the camera and in response to sensing the workpiece passing 
within the field of view of the camera; 
d} analyzing the captured. image data to determine if the captured image data 

indicates the presence of a selected characteristic of said workoiece: 
ei upon determining that the captured image of a workpiece does not indicate 
unacceptable defects in the workoiece. directing the workpiece to a first 
area: and 
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Q upon determininQ that the captured image of a workoiece does indicate 

unacceptable defects in the workpiece. directing the workoiece to a second 
area. 

20. (Original) The process as in Claim 19 wherein said workpieces are inspected to 
detect additional openings which are larger than a specified opening wherein the 
step of analyzing the captured Image comprises measuring the size of areas in the 
captured images in which the intensity of the light exceeds a specified Intensity 
and comparing the measured size versus a minimum acceptable size. 

21 . (Currently Amended) The process as in Claim [[16]] 19 wherein the camera 
comprises one of a plurality of cameras. 

22. (Cun^ntly Amended) The process as In Claim [[16]] 19 wherein the step of 
launching the workpieces past the field of view of a camera comprises dropping 
the workpiece past the field of view of the camera. 

23. (Currently Amended) The process as in Claim [[16]] 19 wherein the step of 
launching the workpiece past the field of view a camera comprises accelerating 
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each workpiece downward and releasing the workpiece to drop past the field of 
view of the camera. 



Claim 24 (Canceled) 
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25. (Currently Amended) [[The]] A process for inspecting a plurality of workpieces as4n 
Claim 2^ wherein the workpieces are hollow and Include a first opening and the 
workpieces are inspected to detect additional openings; the process further 
comprising the [fstepH steps of: 

a) consecutivelv launching the workpieces to pass unsupported past a field of 
view of each of a plurality of cameras, each camera positioned and focused 
to record a different view of each workpiece as it passes within the field of 
view of the camera; 

b} sensing when each wori<Dieoe passes within the field of view of the 
cameras: 

cl upon sensing each workpiece passing within the fields of view of the 
cameras, simultaneouslv illuminating the workpiece and causing each 
camera to capture an image of the workpiece. and Including the step of: 
1) internally illuminating each workpiece through the first opening 

simultaneously with the step of capturing the image of the workpiece 
with the camera and in response to sensing the workpiece passing 
within the field of view of the cameras; 
d) analyzing the captured images of each workpiece to determine if the 
images indicates unacceptable defects in the workpiece: 
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e} upon detenmining that the captured images of a workniece d o not indicate 
unacceptable defects in the worlcDiece. drrectino the workpiece to a first 
area: and 

f) upon determining that the captured Images of a workpie ce do indicate 

unacceptable defects in the workolece. directing the workpiece to a second 
area . 

26. (Original) The process as In Claim 25 wherein said workpieces are inspected to 
detect additional openings which are larger than a specified opening wherein the 
step of analyzing the captured images comprises measuring the size of areas in 
the captured images In which the Intensity of the light exceeds a specified intensity 
and comparing the measured size versus a minimum acceptable size. 

27. (Cunrently Amended) The process as in Claim [[24]] 25 wherein the step of 
launching the workpieces past the field of view of the cameras comprises dropping 
the workpiece past the field of view of the cameras. 
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28. (Currently Amended) The process as in Claim [[24]] 25 wherein the step of 

launching the workpiece past the field of view the cameras comprises accelerating 
each workpiece downward and releasing the workpiece to drop past the field of 
view of the cameras. 
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